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CLAIMS: 

1 . A process for producing plastic/wood fiber composite foamed structures 
comprising the steps of: 
5 pre-drying wood fiber filler having a degradation temperature and an active 

volatization temperature and maintaining the pre-drying temperature below the 
degradation temperature to produce dried wood fiber filler; 
II mixing the dried wood fiber filler with plastic to produce a plastic/wood fiber 

p mixture and maintaining the mixing temperature below an active volatilizing 

HI 

yj 10 temperature; 

yi feeding the plastic/wood fiber mixture into an extruder; 

introducing a blowing agent into the plastic/wood fiber mixture and mixing it 
^ therewith to produce a plastic/wood fiber/gas mixture; 

^ subjecting the plastic/wood fiber/gas mixture to high shear forces in the 

1 5 presence of high pressures and maintaining the processing temperature below 

an active volatilizing temperature; and 

extruding the plastic/wood fiber/gas mixture to produce a plastic/wood fiber 
composite foamed structure. 

> 20 2. A process as claimed in claim 1 wherein the pre-drying temperature Is between 
the active volatilization temperature and the degradation temperature. 
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3. A process as claimed in claim 1 wherein tlie pre-drying temperature Is below 

5 4. A prociBss as claimed in claim 3 wherein the mixing temperature is below 170oC. 

5. A process as claimed in claim 4 wherein the processing temperature is below 
170»C. 

□ 

yi 

yj 10 6. A process as claimed in claim 1 wherein the mixing temperature is below IZOoQ. 

p 
U1 

7. A process as claimed In claim 1 wherein the processing temperature is below 



170»C. 



my 

15 6. A process as claimed in claim 1 wherein the blowing agent Is volatiies devolved 
from the wood fiber during the mixing step and the subjecting step. 

9. A process as claimed in claim 1 wherein the blowing agent is a physical blowing 
agent. 

20 

10. A process as claimed In claim 9 wherein the physical blowing agent Is chosen 
from the group consisting of any of the non-reactive gases such as CO2, N2, He, 

-46- 



12/07/2001 18:33 HILl,.& SCHUMACHER ■» DOUELL NO. 761 048 



IILU,& SCHUMACHER ■» DOUELL 



1 : , ■ 



Ar, Air, or a mixture of thereof. 

11. A process as claimed in claim 1 wlierein the blowing agent is a chemical 
blowing agent. 

12. A process as claimed In claim 5 wherein the blowing agent is volatiles devolved 
firom the wood fiber during the mixing step and the subjecting step. 

13. A process as claimed in claim 5 wherein the blowing agent is a physical blowing 



Hi 

y 10 agent. 



h 14. A process as claimed in claim 1 3 wherein the physical blowing agent is chosen 

from the group consisting of any of the non-reactive gases such as CO2, tiz, He, 



II Ar, Air. or a mixture of thereof. 

15 

15. ' A process as claimed In claim 5 wherein the blowing agent is a chemical 

blowing agent. 

16. A process as claimed in claim 1 further including the step of reducing the 

20 temperature of the plastic/wood fiber/gas mixture prior to the step of extruding 

thereby stabilizing the cell structure In the plastic/wood fiber/gas mixture. 
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17. A process as claimed In claim 16 wherein the temperature is reduced in one of a 
cooling extruder and a heat exchanger. 



5 18. A process as claimed in claim 5 further including the step of reducing the 

temperature of the plastic/wood fiber/gas mixture prior to the step of extruding 
thereby stabilizing the cell structure in the plastic^vood fiber/gas mixture. 

1 9. A process as claimed in daim 1 8 wherein the temperature is reduced in one of a 

P 

y=l 10 cooling extruder and a heat exchanger. 

hi 

m 

Ul 20. A process as claimed in daim 8 further induding the step of reducing the 

5 

. temperature of the plastic/wood fiber/gas mixture prior to the step of extmding 

M ■ 

thereby stabilizing the cell structure in the plastic/wood Fiber/gas mixture. 

21 . A process as claimed in daim 20 wherein the temperature is reduced in one of a 
cooling extmder and a heat exchanger. 

22. A process as claimed in daim 9 further induding the step of reducing the 
20 temperature of the plastic/wood fiber/gas mixture prior to the step of extruding 

thereby stabilizing the cell stoicture in the plastic/wood fiber/gas mixture. 

23. A process as daimed in daim 22 wherein the temperature is reduced in one of a 
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cooling extruder and a heat exchanger. 

24. A process as claimed in claim 1 1 further including the step of reducing the 
temperature of the plasticAA/ood fiber/gas mixture prior to the step of extruding 

5 thereby stabilizing the cell structure in the plastic/wood fiber/gas mixture. 

25. A process as claimed In daim 24 wherein the temperature Is reduced in one of a 
cooling extruder and a heat exchanger. 

P 

g 

C3 10 26. A process as Claimed in daim 1 wherein the extruder includes cascade 

devolatlzation having a first cascade extruder and a second cascade extruder. 

5i 

nJ 27. A process as claimed in claim 26 wherein the first cascade extnjder Is one of a 

O 

SJ 



^ 15 



twin screw extruder and a single screw extruder and the second cascade 
extruder is one of a twin screw extruder and a single screw extrndeiH 

2a. A process as claimed in claim 5 wherein the extruder includes cascade 

devolatization having a first cascade extruder and a second cascade extruder. 



20 29. A process as claimed In claim 26 wherein the first cascade extmder Is one of a 
twin screw extruder and a single screw extruder and the second cascade 
extaider is one of a twin screw extruder and a single screw extruder^ 



9 
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30. A process as claimed in claim 8 wherein the extruder includes cascade 

devolatization having a first cascade extruder and a second cascade extruder. 

5 31 . A process as claimed in claim 30 wherein the first cascade extruder is one of a 
twin screw extruder and a single screw extaider and the second cascade 
extruder is one of a twin screw extmder and a single screw extruderr 

32. A process as claimed in daim 9 wherein the extruder includes cascade 



^ ' 10 devolatization having a first cascade extruder and a second cascade extmder. 



33. A process as claimed in claim 32 wherein the first cascade extaider is one of a 

PJ 

p . twin screw extruder and a single screw extruder and the second cascade 



P extruder is one of a twin screw extruder and a single screw extruder^ 



15 



34. A process as claimed In claim 1 1 wherein the extruder includes cascade 

devolatization having a first cascade extmder and a second cascade extmder. 



35. 

20 



A process as claimed in claim 34 wherein the first cascade extmder Is one of a 
twin screw extruder and a single screw extmder and the second cascade 
extmder is one of a twin screw extmder and a single screw extmder-: 
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36. A process as claimed in claim 16 wherein the extruder Includes cascade 
devolatlzation having a first cascade extmder and a second cascade extruder. 

37. A process as claimed in claim 37 wherein the first cascade extruder is one of a 
5 twin screw extruder and a single screw extruder and the second cascade 

extruder is one of a twin screw extmder and a single screw extruder. 

^° 38. A process as claimed In claim 1 8 wherein the extmder includes cascade 



r 



9 devolatlzation having a first cascade extmder and a second cascade extmder. 

p 



m 



'4 



10 



39. A processf as claimed in claim 38 wherein the first cascade extmder is one of a 

hi- twin screw extruder and a single screw extruder and the second cascade 

m 

Q extmder is one of a twin screw extmder and a single screw extmder. 



15 40. A process as claimed in claim 20 wherein the extruder includes cascade 

devolatlzation Having a first cascade extruder and a second cascade extmder. 

41 . A process as claimed in claim 40 wherein the first cascade extmder is one of a 
twin screw extmder and a single screw extmder and the second cascade 
20 extruder is one of a twin screw extmder and a single screw extmder. 



42. 



A process as claimed in claim 22 wherein the extmder includes cascade 
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yi 

W 10 45. 

yi 

s 

■m . 

46. 



20 48. 



devolatization having a first cascade extruder and a second cascade extruder. 

A process as claimed In claim 42 wherein the first cascade extruder is one of a 
twin screw extruder and a single screw extruder and the second cascade 
extruder is one of a twin screw extruder and a single screw extruder. 

A process as claimed in claim 24 wherein the extruder includes cascade 
devolatization having a first cascade extmder and a second cascade extruder. 

* 

A process as claimed in claim 44 wherein the first cascade extruder Is one of a 
twin screw extruder and a single screw extmder and the second cascade 
extmder Is one of a twin screw extmder and a single screw extruder. 

A process as claimed in claim 1 wherein the extruder is one of a twin screw 
extmder and a single screw extruder. 

A process as claimed in claim 5 wherein the extruder is one of a twin screw 
extmder and a single screw extruder. 

A process as claimed in claim 8 wherein the extmder Is one of a twin screw 
extmder and a single screw extmder. 



-52- 



12/07/2001 18:33 HILL 8. SCHUMflCHER ■> DOUELL NO. 761 054 



49. A process as claimed in ciaim 9 wherein the extruder ($ one of a twin screw 
extruder and a single screw extruder. 

50. A process as claimed in claim 1 1 wherein the extruder Is one of a twin screw 
extruder and a single screw extruder. 



^ 51 . A process as claimed in claim 16 wherein the extruder is one of a twin screw 



C3 

p extruder.and a single screw extruder. 



Ul 

01 10 52. A process as claimed in claim 18 wherein the extruder is one of a twin screw 
extruder and a single screw extruder. 



r1 

p 53. A process as claimed in claim 20 wherein the extruder is one of a twin screw 



extruder and a single screw extruder. 



54. A process as claimed In claim 22 wherein the extruder is one of a twin screw 
extmder and a single screw extruder. 

55. A process as claimed in claim 24 wherein the extruder is one of a twin screw 
20 extruder and a single screw extruder. 



56. 



A process as claimed in claim 26 wherein the extruder is one of a twin screw 
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extruder and a single screw extruder. 

57. A process as claimed in daim 26 wherein tlie extruder is one of a twin screw 
extruder and a single screw extruder. 

5 

58. A process as claimed in claim 30 wherein the extruder is one of a twin screw 
extruder and a single screw extruder, 

p 59- A process as claimed in claim 32 wherein the extruder is one of a twin screw 

y 10 extruder and a single screw extmder. 

5t 

5 

60. A process as claimed in claim 34 wherein the extruder is one of a twin screw 

Hi 

P extruder and a single screw extruder. 

□ 

15 61. A process as claimed in claim 36 wherein the extmder is one of a twin screw 
extruder and a single screw extruder. 

62. A process a$ claimed In claim 38 wherein the extruder is one of a twin screw 
extruder and a single screw extmder. 

20 

63. A process as claimed in claim 40 wherein the extmder is one of a twin screw 
extmder and a single screw extmder. 
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64. A process as claimed in claim 42 wherein the extruder is one of a twin screw 
extruder and a single screw extmder. 

5 65. A process as claimed in claim 44 wherein the extruder is one of a twin screw 
extruder and a single screw extruder. 

ri 66. A process for producing plastic/wood fiber composite foamed structures 

p 

Ul comprising the steps of: 

H 

1 0 pre-drying wood fiber filler to produce dried wood fiber filler; 

, mixing the dried wood fiber filler with plastic to produce a plastic/wood fiber 

PJ 

C3 



20 



mixture: 



Q feeding the plastic/wood fiber mixture into an extruder; 

mixing a physical blowing agent into the plastic/wood fiber mixture to produce a 
15 plastic/wood fiber/gas mixture; 

subjecting the piastlc/wood fiber/gas mixture to high shear forces in the 
presence of high pressures; and 

extruding the plasticAvood fiber/gas mixture to produce a plastic/wood fiber 
composite foamed structure. 



67. A process as claimed in claim 66 further including the step of reducing the 
temperature of the plastic/wood fiber/gas mixture prior to the step of extrnding 
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thereby stabilizing the celi structure in the plastic/wood fiber/gas mixture. 

68. A process as claimed in claim 67 wherein the physical blowing agent Is chosen 
from the group consisting of CO2 and N2. 



b 

y 

Ul 

e 

. {.& 

m 
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